growing cells, 10 ml of an overnight culture was used to inoculate 1,000 ml of broth which contained 20 iuCi (approximately 0.1 umol) of -[1-14C ]glucosamine hydrochloride. Incubation was as described above.
Chromatographic procedures. Paper chromatographic separations were carried out on Whatman no. 1 filter paper, and for TLC separations thin-layer cellulose plates were used. Better separation of components was obtained on the cellulose plates. The following solvent systems were used: (A) pyridineethylacetate-acetic acid-water (5:5: 1:3, vol/vol/vol/ vol); (B) n-butanol-pyridine-water (6:4:3, vol/vol/ vol); (C) n-butanol-acetic acid-water (6:1:2, vol/vol/ vol); (D) n-butanol-ethanol-water (4: 1: 1, vol/vol/ vol); (E) ethylacetate-pyridine-water (8:2: 1, vol/vol/ vol).
Amino acids and amino sugars were observed by spraying the chromatograms with 0.25% (wt/vol) ninhydrin in n-butanol, followed by heating at 100 C for 10 min. Amino acids and hexosamines gave the usual purple colors, but the aminohexuronic acids gave a yellowish-brown color that became purple after standing for several hours at room temperature. Fucosamine gave a distinct purple-orange color that could be readily distinguished from the purple color given by hexosamines and amino acids. Reducing sugars were detected with silver nitrate (29) or anisidine-phthalic acid (20) . The latter reagent gives distinctive colors with hexoses, pentoses, and uronic acids on paper ch-romatograms, but on TLC a brown LIAU, MELLY, AND HASH background was produced that interfered with these distinctive colors. Therefore, with TLC only silver nitrate was used.
Gel filtration experiments utilized Sephadex G-100, and columns were calibrated with dextran blue and ammonium sulfate. Elution was with 1 M NaCl to prevent aggregation of teichoic acids. Ion-exchange chromatography was carried out with Aminex A-5 resin. Columns were regenerated with 0.2 N HCI and were equilibrated with 0.1 M pyridinium acetate buffer, pH 3.0, prior to use. Linear gradients of pyridinium acetate buffers were prepared according to Vanaman et al. (30) .
For gas-liquid chromatography (GLC), a Varian Aerograph 1800 gas chromatograph equipped with a hydrogen flame-ionization detector and a temperature programmer was used. Coiled glass columns (¼/8 inch by 6 feet [ca. 0.32 by 182.88 cm]) were packed with 3% OV-1 on Gas Chrom Q. Column temperatures were programmed from 120 to 300 C at 8 C per min. The detector cell temperature was 280 C with a hydrogen flow rate of 30 ml/min and oxygen flow rate of 170 ml/min. The injector temperature was 280 C, and the carrier gas was helium at a flow rate of 60 ml/min.
Standards. D-Aminoglucuronic acid was synthesized from D-glucosamine by the method of Heyns and Paulsen (12) . Aminomannuronic acid, aminogalacturonic acid, and fucosamine are not commercially available, and these compounds were isolated from various microorganisms.
The polymer that contains aminomannuronic acid was isolated from lyophilized M. lysodeikticus cell walls according to Perkins (18) . Two milligrams of the pure polymer was hydrolyzed in 1 ml of 1 N HCl for 1 h at 110 C, and the hydrolysate was chromatographed on two thin-layer plates with solvent A. Compounds were located on pilot strips with ninhydrin, and the area corresponding to aminomannuronic acid (yellowish-brown color) was extracted with 0.01 N HCI. After lyophilization, the aminomannuronic acid was dissolved in water and used as a standard.
Aminogalacturonic acid is a constituent of the Vi antigen of several gram-negative organisms (11) . Salmonella typhosa (#982) was grown in 3 liters of brain heart infusion broth. After incubation for 20 h, the cells were killed by adding acetone to a concentration of 50%. Cells were collected by centrifugation, washed twice with acetone and once with ether, and dried in vacuo at 50 C. The yield was 5 g. The Vi antigen was isolated according to the method employed for Citrobacter (33) , and the yield of Vi antigen was 6 mg from 5 g of cells. The Vi antigen (2 mg) was hydrolyzed in 4 N HCl at 110 C for 4 h. The hydrolysate was chromatographed on thin-layer plates in solvent A, and the aminogalacturonic acid was isolated in a manner similar to that for aminomannuronic acid.
Fucosamine and aminomannuronyl-fucosamine were obtained by hydrolyzing the SPA of mutant T (2 mg) in 1 N HCl at 110 C for 1 h and chromatographing the acid hydrolysate according to Wu and Park (34) on thin-layer plates in solvent A. The fucosamine and the disaccharide were isolated from the thin-layer plate in a fashion similar to that for aminomannuronic acid.
Amino acid analyses. Analyses were performed on a Beckman 121 C automatic amino acid analyzer equipped with an Infotronics CRS-12AB integrator (26) . In this programmed system the basic column precedes the neutrals and acidics column.
Optical rotation. Configurational assignments were made from optical rotatory dispersion data obtained with a Cary 60 spectropolarimeter.
Combined CLC-mass spectrometry (MS). Analyses were carried out on an LKB model 9000 gas chromatograph-mass spectrometer (LKB-Produkter Ab, Stockholm, Sweden) using 1% OV-17 on a coiled column with helium as carrier gas. The temperature of both the molecule spearator and the ion source was 250 C. The energy of the bombarding electrons was 70 eV, and the ionizing current was 60 pA. Mass spectra were taken with a scan speed of 4 to 6 s (m/e 20-650).
All data were acquired and reduced with a PDP-12 computer.
Chemical procedures. Carboxyl groups in the polysaccharide were esterified with etheral diazomethane and reduced with lithium borohydride according to the procedure of Hanessian and Haskell (7) .
Trimethylsilyl (TMS) derivatives for GLC were prepared by dissolving the substance to be derivatized in dry distilled pyridine to a concentration of approximately 2 pg/pliter. An equal volume of N, O-bis-(trimethylsilyl)trifluoroacetamide-1% chlorotrimethylsilane was then added, and trimethylsilylation was carried out either at 80 C for 15 min or at room temperature overnight. One-to 5-uliter portions were injected directly into the gas chromatograph. In some cases, samples were N-acetylated with acetic anhydride and then reduced to the corresponding alcohols with sodium borohydride. Samples were then trimethylsilylated with N, O-bis(trimethylsilyl)trifluoroacetamide. Ina typical preparation, 100plitersof saturated NaHCO, and 100 pliters of freshly prepared 5% acetic anhydride in water were added to approximately 100 pg of sample in 100 pliters of water. After 30 min at room temperature the mixture was passed through a small column of AG 5OW-X8 (1 ml of resin, 200 to 400 mesh, hydrogen form) to remove sodium ions and unreacted amino sugars. Eluate (3 ml) was collected and lyophilized. The residue was dissolved in 100 pliters of water, and 100 pliters of 1.5% sodium borohydride solution was added. After reduction for 2 h at room temperature, the sample was evaporated to dryness and trimethylsilylated as described above.
Ninhydrin oxidation of amino sugars was performed according to Stoffyn and Jeanloz (28) , and amino terminal analyses were made with dansyl chloride (24) .
Radoactivity measurements. Samples from column fractions were evaporated to dryness in planchets and counted in a Nuclear-Chicago automatic low background gas flow planchet counter, model 4334.
Extraction and purification of SPA. Two procedures were employed that gave SPA of equivalent purity. The first used hydrochloric acid extraction of cells followed by gel filtration on Sephadex G-100. The second used trichloroacetic acid extraction followed by precipitation with cetyltrimethylammonium bromide (cetavlon).
In the first procedure, cells from 1 liter of media were collected by centrifugation at 10,000 x g for 15 min. The packed cells were resuspended in 100 ml of 0.01 N HCI (pH 2.0) and held at 100 C for 15 min. After centrifugation at 25,000 x g for 20 min, the cells were re-extracted with 50 ml of 0.01 N HCI. The extracts were combined and dialyzed at 4 C for 2 days with three changes of distilled water and were then lyophilized. The residue was dissolved in 3 ml of 0.1 M phosphate buffer, pH 7.8, containing 25 ug of lysostaphin (22) per ml, and incubated for 2 h at 37 C. Trypsin was then added to a concentration of 300 pg/ml, and incubation was continued for 6 h. The pH was lowered to 4.8 with acetic acid, and lysozyme Ch was added to a concentration of 25 ,g/ml. After an additional 2 h at 37 C the entire sample was chromatographed on Sephadex G-100 (2.5 by 100 cm) in 1 M NaCl. High-molecular-weight fractions coinciding with dextran blue were pooled, dialyzed, and lyophilized.
The second procedure for the isolation of SPA was the extraction of cells with 5% trichloroacetic acid, followed by precipitation of the polysaccharide with cetavlon. In a typical example, 1 g of lyophilized cells was stirred in 50 ml of 5% trichloroacetic acid for 20 h at 4 C. The remaining details of the purification were the same as those described by Smith (27) . From 1 g of cells, 23 mg of pure SPA was obtained.
Hydrolysis of SPA. Unless otherwise indicated, SPA was hydrolyzed in vacuo ( <25Mm of Hg) in 1 ml of 4 N HCI at 110 C for 4 h in sealed tubes. For amino acid analysis, the sample was evaporated to dryness and redissolved in 2 ml of 0.2 N citrate buffer, pH 2.2. For paper or thin-layer chromatography, the hydrolysate was evaporated to dryness several times, with water being added between evaporations. The residue was dissolved in water for chromatography.
RESULTS
Purification of SPA.
[4C ]glucosamine was considered the most likely precursor of amino sugars in the SPA of strain M, and this label was used in developing the isolation procedures.
In early experiments, [14C ]glucosamine was added to growing cultures of strain M, and the hydrochloric acid extract from the cells was chromatographed on Sephadex G-100 in water. There was radioactivity in high-molecularweight fractions coinciding with dextran blue. Acid hydrolysis of this fraction, followed by paper chromatography, showed that, in addition to several unknown ninhydrin-positive compounds, alanine and glucosamine were present. Because staphylococcal teichoic acids contain alanine and glucosamine (1) , it was suspected that aggregated teichoic acids were chromatographing with the SPA. This conclusion was confirmed by treating the extracts with NaOH to saponify ester-linked D-alanine and with sodium periodate to cleave ribitol. On re-chromatography on Sephadex G-100, part of the radioactivity in the high-molecular-weight fraction was converted to low-molecular-weight' materials. Alanine and glucosamine were not present in the high-molecular-weight fraction from this column. The procedure was then modified to allow the separation of SPA from teichoic acids by performing the Sephadex G-100 chromatography in 1 M NaCl. This concentration of salt prevented the aggregation of teichoic acids (Fig. 1) . A large proportion of radioactivity was excluded from the gel as high-molecular-weight material, which is SPA of high purity. Teichoic acid was present in intermediate weight fractions (180 to 230 ml). On hydrolysis and chromatography of these fractions on the amino acid analyzer, alanine and glucosamine were the only ninhydrin-positive compounds found. Also, in Ouchterlony plates, these fractions gave a precipitin band of identity with authentic staphylococcal teichoic acid (1) against antisera prepared against whole staphylococcal cells (17).
The incorporation of label from [14C ]glucosamine into the SPA of strain M permitted column fractions to be monitored for capsular materials prior to any knowledge of their chemical composition. After procedures were established for the isolation of the SPA, the incorporation of label was discontinued, and unlabeled polymer was isolated for chemical analyses.
In the hydrochloric acid extraction procedure, the use of lysostaphin, lysozyme Ch, and tryp-14I DB I(NH4)2S04 sin was necessary to remove trace contaminants of cell wall and protein which were extracted with the hydrochloric acid and which were also excluded by Sephadex G-100. The trichloroacetic acid-cetavlon procedure was less involved in that treatment with proteolytic and bacteriolytic enzymes was unneccessary. Both procedures gave SPA of equivalent purity, as judged by analytical procedures described in the following sections.
Salt-free samples were prepared by passing SPA through a column (1.5 by 15 cm) of AG-50W-X8 (H+). Elution was with water. The pH of aqueous samples of salt-free SPA (1 mg/ml) was 3.2.
TLC of strain M SPA hydrolysates. In several solvent systems the SPA hydrolysate showed four ninhydrin-positive compounds that were well separated. The results in solvent A are shown in Fig. 2 , where the four compounds were designated W, X, Y, and Z pending identification. There was some ninhydrin-positive material near the origin that proved to be products of incomplete hydrolysis, and these compounds have not been included in the identification. With a reducing sugar spray, compounds W, X, and Z gave positive results, whereas compound Y was negative. There were no additional reducing sugars detected either by TLC or paper Fig. 3 . Four major and four minor peaks were labeled F1-F8 in order of their elution from the column. The fractions were pooled, and, after lyophilization to remove the pyridinium acetate, the fractions were redissolved in water and chromatographed in solvent A by TLC. The results have been included in Fig. 2 . Fl, the most acidic After saponification with 0.1 N NaOH, followed by evaporation to dryness over concentrated sulfuric acid, the ammonia was removed, and aminogalacturonic acid was observed at an elution time of 300 min on the amino acid analyzer. On TLC the faint ninhydrin-positive spot in F7 was converted by NaOH to a compound corresponding to W that gave a yellowish-brown color with ninhydrin. F8 contained X and also had major amounts of incomplete products of hydrolysis.
Fl, F3, and F5 were further purified by re-chromatographing each in solvent A on several sheets of thin-layer cellulose. Bands corresponding to each were eluted with water, filtered, and lyophilized. F8 contained approximately 50 mg of the 100 mg of SPA hydrolysate placed on the column. This fraction was rechromatographed on a cellulose column (1 by 20 cm) that was eluted with solvent A. About 5 mg of compound X was obtained, and about 40 mg of the incomplete hydrolysis products was recovered.
Chromatographic analysis of components of strain M SPA on the amino acid analyzer. The elution pattern for SPA hydrolysate is shown in Fig. 4A , and the pattern for reference compounds is shown in Fig. 4B . Independent analyses were performed to establish the elution time of each standard. The SPA hydrolysate shows two peaks on the basic column at 28 and 36 min, which correspond to the disaccharide aminomannuronyl-fucosamine and fucosamine, respectively. Four peaks were observed on the neutral and acidic column which corresponded to taurine (141 min), aminogalacturonic acid (300 min), fucosamine (496 min), and aminomannuronyl-fucosamine (503 min). By thus establishing that strain M SPA contains neither aminoglucuronic acid nor aminomannuronic acid but rather aminogalacturonic acid, compound X cannot be aminonomannuronyl-fucosamine. These data (Fig. 4A ) also show that the SPA is free of teichoic acid. Alanine and glucosamine, components of staphylococcal teichoic acid (1), would elute at 240 and 382 min, respectively.
Compounds W, Y, and Z, isolated by Aminex A-5 chromatography, were co-chromatographed with authentic reference compounds with the results shown in Fig. 4C . Compound Y cochromatographed with taurine, W with aminogalacturonic acid, and Z with fucosamine.
Identification of W as D-aminogalacturonic acid. The results of amino acid analysis and TLC provided strong presumptive evidence that W was aminogalacturonic acid. Unequivocal proof was obtained by GLC and GLC-MS. GLC of the TMS derivatives of W and authenic aminogalacturonic acid had identical patterns. Both had a major peak at 240 C and minor peaks at 235 and 250 C (Fig. 5A) . MS of the major peak from each gave identical mass spectra (Fig. 5B) corresponding to aminogalacturonic acid-(TMS) 4. As with most TMS derivatives (15, 19 ) the molecular ion was not observed, but rather the M+-15 ion was the largest detected. Frequently, the amino group of amino sugars is not readily trimethylsilylated (13, 15) , and the multiple peaks on GLC probably arise from a and d isomers and some trimethylsilylation of the amino group. TLC of an acid hydrolysate of esterified, reduced SPA in solvent A revealed a compound corresponding to galactosamine. This compound, isolated from several TLC plates and trimethylsilylated, gave a peak at 195 C on GLC that was identical to that of the TMS derivative of authentic galactosamine. A mixture of the two gave a single peak. Ninhydrin oxidation of the compound isolated from the TLC plates produced lyxose, the expected oxidation product of galactosamine. The product was detected by TLC in solvent D, a system that separates the four isomeric pentoses.
Because of the limited amounts of material available, the configuration of the aminogalacturonic acid was established by optical rotatory dispersion. The compound (as the hydrochloride) was dextrorotatory between 275 and 600 nm. The optical rotation ([a] 125) (C, 0.06; H20) was calculated to be +90. Although there is a large inherent error in measuring specific rotation at the D-line of sodium (589 nm) with small amounts of material, there is nevertheless good agreement with literature values of +84.5 for D-aminogalacturonic acid (10) . These results allow an unambiguous configurational assignment of compound W as D-aminogalacturonic acid.
Identification of Y as taurine. Y as eluted from Aminex A-5 (Fig. 3) contained most of the yellow color arising from decomposition by acid hydrolysis. An alternative way to TLC for removing these decomposition products, after lyophilization to remove pyridinium acetate, was to pass the fraction through a small column (2 ml) of AG 50W-X8 (hydrogen form). The column was washed with water, and Y was eluted with 0.1 N HCl. After evaporation of the eluate to dryness, Y could be crystallized in a water-acetone mixture (1: 10, vol/vol).
Identical peaks were found with the TMS derivatives of Y and authentic taurine on GLC (Fig. 6A) . Both emerged at 140 C as did a mixture of the two. The mass spectra of the TMS derivatives of Y and authentic taurine were identical (Fig. 6B) , corresponding to taurine-(TMS),. In neither case was the molecular ion observed, but rather the M+-15 ion at 326 mass units was observed. The identification of compound Y as taurine is unambiguous.
The amino group of taurine in SPA is not free, because in end-group analysis of the intact polymer with dansyl chloride dansyl-taurine was not formed.
Identification of Z as D-ucosamine. When Z, eluted from TLC plates after initial separa- U tion on Aminex A-5, was evaporated almost to dryness, pale yellow crystals formed. After decolorization with charcoal and recrystallization from water-acetone (1:10, vol/vol), colorless crystals were obtained. The yield was too low for conventional analyses, and identification was by GLC and GLC-MS.
It proved difficult to obtain satisfactory results from GLC by the direct trimethylsilylation of Z. It was therefore first N-acetylated and reduced before making the TMS derivative. When this and the corresponding derivative of fucosamine were chromatographed on GLC, identical patterns were obtained with a single peak at 210 C (Fig. 7A) . A single peak was obtained on co-chromatography of the two. N-acetylation eliminated any problems with trimethylsilylation of the amino group, and reduction eliminated the formation of a and , isomers. This procedure is superior to the direct trimethylsilylation of amino sugars as was done for aminogalacturonic acid.
The mass spectra of the two were identical (Fig. 7B) , corresponding to N-acetylfucosaminitol-(TMS).. As with the other TMS derivatives, the M+-15 ion at 480 mass units was the largest ion detected.
Ninhydrin oxidation of compound Z gave a methyl tetrose that had a mobility in solvent D identical to the one obtained from authentic fucosamine.
The configurational assignment of the fucosamine was made by optical rotatory dispersion. The compound (as the hydrochloride) was dextrorotatory between 275 and 600 nm, and the W J L 1 l 0 1.5 1 4 7i OIgW"". this compound precluded more accurate measurements at higher concentrations, the results, nonetheless, allow an unambiguous configurational assignment of compound Z as D-fucosamine.
Tentative identification of X as a disaccharide of aminogalacturonic acid and fucosamine. X had the mobility of a disaccharide in TLC (Table 1) . However, it proved difficult to hydrolyze this compound to the constituent amino sugars. In this respect, Wu and Park experienced similar difficulties with aminomannuronyl-fucosamine (34) . When X was hydrolyzed in 6N HCl in vacuo at 110 C for 20 h, a ninhydrin-positive compound corresponding to fucosamine was released (by both TLC and amino acid analysis), but the major portion of X was still present. Aminogalacturonic acid was seen neither on the analyzer nor on TLC. When the hydrolysis was extended to 96 h under the above conditions, compound X was still not changed. Fucosamine and a weakly ninhydrin-positive compound with the mobility of aminogalacturonic acid lactone were seen on TLC. Further studies are necessary to establish the identity of the X, but it seems likely that it is a disaccharide composed of fucosamine and aminogalacturonic acid.
DISCUSSION
The SPA of S. aureus M is different from all other previously reported staphylococcal polysaccharides. It is a heteropolymer consisting of three components: taurine, D-aminogalacturonic acid, and D-fucosamine. Taurine and aminogalacturonic acid have not previously been reported in staphylococci.
Aminoglucuronic acid (2-amino-2-deoxy-Dglucuronic acid) has been found in the capsular material of various staphylococci (5, 9) . It has been found in the specific substance of Haemophilus influenzae type d (32) and in the capsular polysaccharide of Achromobacter georgiopolitanum (27) . Aminomannuronic acid (2-amino-2-deoxy-D-mannuronic acid) has been found in a staphylococcal surface polysaccharide (34) and in the cell wall of M. lysodeikticus (18) . Aminogalacturonic acid (2-amino-2-deoxy-D-galacturonic acid) has been found in the Vi antigen of several gram-negative organisms, such as Salmonella typhosa, Escherichia coli, and Paracolobactrum ballerup (11) . Both aminogalacturonic acid and aminoglucuronic acid have been chemically synthesized (10, 12) . Aminogalacturonic acid is more stable in acid media than either aminoglucuronic acid or aminomannuronic acid (18) , and it was this acid stability that first indicated that the aminouronic acid in strain M was different from the aminouronic acids previously reported for staphylococci. The results of amino acid analysis, TLC, GLC, and GLC-MS unequivocally establish that the aminouronic acid in strain M is aminogalacturonic acid. Optical rotatory dispersion studies show that it is of the D-configuration. With this finding, the uronic acids of all the common amino sugars have now been found in staphylococci.
D-Fucosamine (2-amino-2, 6-dideoxy-D-galactose) has been found in a number of organisms, such as Chromobacterium violaceum (4), Bacillus subtilis (25) , Bacillus cereus (31) , and in a staphylococcal surface polysaccharide (34) . LFucosamine has been found in type V pneumococcal capsular polysaccharide (2) . Although rhamnosamine (2-amino-2, 6-dideoxy-D-mannose), quinovosamine (2-amino-2,6-dideoxy-Dglucose), and pneumosamine (2-amino-2, 6-dideoxy-talose) were not available for comparison with the amino sugar found in these studies, they are separable on an amino acid analyzer (Beckman 120B) (14) . The retention times of rhamnosamine, quinovosamine, fucosamine, and pneumosamine relative to glucosamine are 1.22, 1.29, 1.48, and 1.72, respectively (14) . Compound Z co-chromatographed with authentic fucosamine on the Beckman amino acid analyzer. Results from the amino acid analyzer, TLC, GLC, and GLC-MS provide convincing evidence that Z is fucosamine. Optical rotatory dispersion studies show that the fucosamine in strain M is the the D-configuration, the same as the fucosamine found in S. aureus T (34) .
Taurine was an unexpected component of the surface polysaccharide, and this is only the second time that this compound has been reported in bacteria. Kelly and Weed (16) found taurine to be a unique constituent of the cell wall of a variant (or possibly a symbiont) of a bacillus. The combined results from amino acid analysis, TLC, GLC and GLC-MS make the identification of taurine unequivocal. The presence of taurine in a high-molecular-weight form poses certain questions. Might the taurine exist in a high-molecular-weight homopolymer which co-chromatographs and co-precipitates with a polysaccharide consisting of aminogalacturonic acid and fucosamine? A homopolymer of this type would be linked by sulfonamide bonds, which are very resistant to acid hydrolysis. Because taurine is liberated readily and quantitatively by relatively mild acid hydrolysis, this possibility seems unlikely. Assuming that the taurine is covalently linked to the aminogalacturonic acid-fucosamine polymer, three possibilities are apparent. The taurine could be linked via an amide group to the carboxyl group of aminogalacturonic acid. This type of linkage could account for the blocked amino group of taurine. However, the carboxyl groups of aminogalacturonic acid can be esterified and reduced, indicating that at least some of these groups are free in SPA. Another possibility is that an N-acetylated taurine might be linked to the amino group of either fucosamine or aminogalacturonic acid through a sulfonylamino bond, analogous to the N-sulfonate found in heparin. The third and most probable possibility is that of an N-acetylated sulfonate ester linked to a free hydroxyl group of either fucosamine or aminogalacturonic acid. This type of bond, analogous to the ester-linked sulfate in chondroitin sulfate, should be relatively acid labile.
Compound X appears to be a disaccharide composed of aminogalacturonic acid and fucosamine. It has properties similar to the disaccharide aminomannuronyl-fucosamine, de- scribed by Wu and Park (34) . This disaccharide will be important in future structural studies, because through it the nature (a or d) and positions of the linkage between the constituents will be established. Likewise, it appears probable that some of the products of incomplete hydrolysis are, in fact, tri-and tetrasaccharides that could be used to establish the complete repeating sequence of the polysaccharide chain.
Because of the acid lability of aminogalacturonic acid and the acid stability of intermediate products of hydrolysis, it has not been possible to establish molar ratios of the constituent components. Taurine is the only component that is quantitatively released without destruction. Aminogalacturonic acid, though more stable than either aminomannuronic acid or aminoglucuronic acid, is partially destroyed in acid media once released as the monomer. The methanolysis procedure of Sandford et al. (21) offers promise as a means of quantitatively releasing components from this polysaccharide. Studies are in progress to establish the repeating sequence of this SPA and the position of the taurine.
